P38 MAPK is involved in enhanced NMDA receptor-dependent excitotoxicity in YAC transgenic mouse model of Huntington disease.
Huntington disease (HD) is a dominantly inherited neurodegenerative disease caused by a polyglutamine (polyQ) expansion in the protein huntingtin (htt). Previous studies have shown enhanced N-methyl-d-aspartate (NMDA)-induced excitotoxicity in neuronal models of HD, mediated in part by increased NMDA receptor (NMDAR) GluN2B subunit binding with the postsynaptic density protein-95 (PSD-95). In cultured hippocampal neurons, the NMDAR-activated p38 Mitogen-activated Protein Kinase (MAPK) death pathway is disrupted by a peptide (Tat-NR2B9c) that uncouples GluN2B from PSD-95, whereas NMDAR-mediated activation of c-Jun N-terminal Kinase (JNK) MAPK is PSD-95-independent. To investigate the mechanism by which Tat-NR2B9c protects striatal medium spiny neurons (MSNs) from mutant htt (mhtt)-enhanced NMDAR toxicity, we compared striatal tissue and cultured MSNs from presymptomatic yeast artificial chromosome (YAC) mice expressing htt with 128 polyQ (YAC128) to those from YAC18 and/or WT mice as controls. Similar to the previously published shift of GluN2B-containing NMDARs to extrasynaptic sites, we found increased PSD-95 localization as well as elevated PSD-95-GluN2B interactions in the striatal non-PSD (extrasynaptic) fraction from YAC128 mice. Notably, basal levels of both activated p38 and JNK MAPKs were elevated in the YAC128 striatum. NMDA stimulation of acute slices increased activation of p38 and JNK in WT and YAC128 striatum, but Tat-NR2B9c pretreatment reduced only the p38 activation in YAC128. In cultured MSNs, p38 MAPK inhibition reduced YAC128 NMDAR-mediated cell death to WT levels, and occluded the Tat-NR2B9c peptide protective effect; in contrast, inhibition of JNK had a similar protective effect in cultured MSNs from both WT and YAC128 mice. Our results suggest that altered activation of p38 MAPK contributes to mhtt enhancement of GluN2B/PSD-95 toxic signaling.